Background {#Sec1}
==========

Occupational injury refers to bodily damage caused by work that exposes the individual to harmful factors. Hands, feet, vertebrae, skeleton, skin are often injured. These harmful factors may be physical, chemical, biological or psychological and involve temperature, noise, insect pests, chemicals, radiation, and others \[[@CR1]\]. More than 350,000 people die at work annually worldwide and more than 270,000,000 are injured while working \[[@CR2]\]. According to an analysis of the status of industrial accidents issued by the Korean Ministry of Employment and Labor, the overall accident rate in 2017 was 0.48 per 100 persons, which was 2.0% down on the previous year, but the number of deaths and occupational diseases increased by 10.1 and 16.6%, respectively, from the previous year. Because major industries differ between country and risks of exposure vary by industry, incidences of occupational injuries differ widely, though they generally high in agricultural, fishery, and forestry sectors \[[@CR3]\]. In developed countries, rates of injuries to the spine, hands and wrists are high in the construction industry \[[@CR4]\] and manufacturing \[[@CR5]\]. According to a report issued by the National Institute for Occupational Safety and Health (NIOSH) in the USA, 15 workers die per day from traumatic injuries in the United States and 200 workers are hospitalized \[[@CR6]\].

These occupational injuries not only undermine worker health, they also reduce productivity and increase social burdens. Therefore, it is important that we identify factors that increase the risk of occupational injury and manage them to reduce the rate of occupational injuries. According to previous studies, the most important personal risk factor of occupational injury is age. For example, older workers tend to suffer from back pain at work, whereas younger workers do not \[[@CR4]\]. In addition to this, obesity \[[@CR7], [@CR8]\] education and training \[[@CR9], [@CR10]\], high-performance work systems that involve extensive training, variety, and autonomy \[[@CR11]\], and quality of life(QOL) are known to be associated with occupational injury \[[@CR12]\].

The Satisfaction With Life Scale (SWLS) \[[@CR13]\], which was introduced in 1985, has been widely used to measure life satisfaction components of subjective well-being. It is known that mental health as measured by the SWLS can be used as an indicator of future behaviors, such as, suicide \[[@CR14]\], and that mental health disorders directly influence worker health and absenteeism \[[@CR15]\]. On the other hand, satisfaction with life is thought to be related to psychological factors (i.e., depression, stress, and anxiety). Indirect effects mediated by adverse health behaviors and inadequate safety communications may affect the risk of occupational injury in workers with lower satisfaction with life. Accordingly, we considered that satisfaction with life might be associated with the occurrence of occupational injuries. Furthermore, because satisfaction with life is commonly used as a personal indicator, we considered identifying the relationship between this indicator and risk of occupational injury might provide a means to effectively reducing the risk of occupational injury.

However, cross-sectional designs and small populations make it difficult to determine the impact of satisfaction with life on occupational injury. Furthermore, due to the potential for occupational injury to impact satisfaction with life, subject recall of situations in which occupational injuries occurred may be distorted. Therefore, we conducted this prospective study on workers in various industrial sectors. The aim of this study was to determine whether satisfaction with life influences the risk of occupational injury.

Methods {#Sec2}
=======

Study population {#Sec3}
----------------

The study participants had varied employments in accommodation, manufacturing, aviation, and others, and all underwent a health examination at a university hospital in Incheon in accord with the requirements of the Korean Industrial Safety and Health Act. In 2012, 10,482 workers were invited to fill out a self-reporting questionnaire that addressed personal and occupational characteristics, and occupational injury, and included the SWLS. A second survey was conducted on workers from the same business entities from 2013 to 2015, during which workers were asked to complete to a self-reporting questionnaire that addressed occupational injury. A total of 7071 (67.4%) workers responded to the second survey, but because of incomplete responses and missing data on absence from work, 837 subjects were excluded. Thus, the analysis was conducted on 6234(59.4%) subjects (4610 males and 1624 females). The study protocol was approved by the institutional review board of Inha University Hospital. All responders provided informed written consent.

Satisfaction with life {#Sec4}
----------------------

Satisfaction with life were measured using the Satisfaction With Life Scale(SWLS), which was developed by Ed Diener and colleagues \[[@CR13]\] to assess the cognitive component of subjective well-being and is probably the most well-used scale in scientific studies on life satisfaction. Previous studies have shown the SWLS has satisfactory inter-item correlations, reliability and validity \[[@CR16]\]. The SWLS consists of 5 items that relate to global satisfaction with life; (1) In most ways my life is close to my ideal, (2) The conditions of my life are excellent, (3) I am satisfied with my life, (4) I have achieved the important things I wanted, and (5) If I could live my life over, I wouldn't change anything. Each item is scored on a scale from one to seven points, giving a total score range of 5--35 points, where a high score indicates satisfaction with life. We interpreted SWLS scores of ≥20 to indicate satisfaction with life and low scores to indicate dissatisfaction. In addition, SWLS scores were divided into quartile groups to determine the nature to the association between SWLS scores and occupational injury, as follows: the dissatisfied group (SWLS score ≤ 14), the slightly dissatisfied group (score 15--19), the slightly satisfied group (score 20--25), and the satisfied group (score ≥ 26).

Covariates {#Sec5}
----------

Possible confounding factors that might be associated with occupational injury, as indicated by previous studies were included in the analysis \[[@CR17]--[@CR20]\]. These potential confounders included; self-reported age (years; categorized as \< 30, 30--39, 40--49, 50--59, or ≥ 60), gender(male and female), marital status(never married, married, divorced/widowed), education status(middle school, high school, college), chronic disease(yes or no), smoking status (never, former, or current), and alcohol consumption, and occupational characteristics, such as, industry classification, employment status(regular, temporary), type of work (shift or non-shift), job tenure (\< 1 year, or 1--4, 5--9, or ≥ 10 years), and working hours per week(\< 40, 41--59, ≥60).

Occupational injury {#Sec6}
-------------------

Occupational injury histories were determined using questionnaire responses. Those that responded "yes" to either (1) "During the last 12 months were you ever hospitalized because of a work-related accident?" or (2) "During the past 12 months were you absent from work for more than 1 day due to a work-related accident?" constituted the occupational injury group.

Statistical analysis {#Sec7}
--------------------

We analyzed the data of men and women separately because gender can influence occupational injury rates and satisfaction with life. Experiences of occupational injury according to the participant's general and occupational characteristics and life satisfaction scale were analyzed using the Chi-squared test. In order to calculate the risk ratio (RR) of satisfaction with life for occupational injury, we constructed a binomial generalized linear model (GLM) with a log link.

function. Adjusted RRs were calculated after adjusting for potential confounders. Age, educational level, smoking status, industry, employment status, tenure, and working hours were adjusted for males, while age, marital status, chronic disease, industry, shift work, tenure, and working hours were adjusted for females. These confounding variables were selected based on results of Chi-squared testing by gender. Data were analyzed using SPSS v.19.0 software (SPSS Inc., Chicago, IL, USA).

Results {#Sec8}
=======

General characteristics and occupational injuries are summarized in Table [1](#Tab1){ref-type="table"}. The risk of occupational injury was higher among male workers (6.4%) than among female ones (3.5%). In females, the risk of occupational injury was highest in the fifties (6.4%), and lowest in the thirties (1.8%). In males, the risk of occupational injury among high school graduates was 7.4%, and this was significantly higher than those of middle school graduates and college graduates (4.6 and 5.0%, respectively), and in terms of smoking status, it was highest in current-smokers (7.7%) and lowest in former-smokers (4.7%).For females, those with chronic disease (7.0%) experienced occupational injury than those without (3.2%). Besides, marital status and alcohol consumption were not in a statistically significant correlation with occupational injury in the both males and females.Table 1General characteristics of men and women that experienced an occupational injuryMaleFemaleNCases of the occupational injury*p*-value^a^NCases of the occupational injury*p*-value^a^n%n%Total46102976.41624573.5Age (years) \<  30297217.10.433476153.20.007  30--3916281126.9570101.8  40--4916321016.2371195.1  50--59936525.6188126.4 ≥ 60117119.41915.3Marital status Never married1182746.30.899789212.70.133 Married33562186.5808364.5 Divorced/widowed7256.92700.0Educational status ≤ Middle school19594.60.00410743.70.428  High school27292037.41011313.1 ≥ College1686855.0506224.3Chronic disease No35592216.20.2361482473.20.028 Yes1051767.2142107.0Smoking habit Never1076635.90.0011570533.40.159 Former1299614.72827.1 Current22351737.72627.7Alcohol consumption (unit/week) 01119696.20.900979303.10.428 1\~ 1422521466.5567244.2 15+1239826.67833.8^a^Obtained by a Chi-squared test or Fisher's exact test

In males, significant differences were observed for industrial classification (11.1% for business facilities management and business support services; 8.7% for manufacturing; 8.3% for transportation; 7.4% for wholesale and retail trade; 7.1% for public administration and defense; and so on). Among the females, the risk of occupational injury was tended to increase with job tenure (i.e., 2.5% in those with job tenure of less than a year; 2.4% in those with 1--4 years; 3.5% in those with 5--9 years; and 5.4% in those with 10 years or more), although the difference was only marginally significant (*p* = 0.060). No significant difference according to job tenure emerged with regard to male workers. Among the males, the risk of occupational injury was tended to increase with a working time (i.e., 4.7% in those that worked for \< 40 h per week; 6.4% for 41-59 h; 10.4% for ≥60 h). On the other hand, the risk of occupational injury was highest in those that worked for ≥60 h (9.3%), and lowest in those for 41--59 h (2.4%).However, no significant difference in occupational injury experiences was observed in male and female workers according to employment status, and shift work (Table [2](#Tab2){ref-type="table"}).Table 2Occupational characteristics of men and women that experienced an occupational injuryMaleFemaleNCases of the occupational injury*p*-value^a^NCases of the occupational injury*p*-value^a^n%n%Industry Manufacturing13741198.70.001526234.40.641 Wholesale and retail trade992737.4309103.2 Membership organizations, repair and other personal services882252.82800.0 Transportation671568.32600.0 Human health and social work activities13921.4594183.0 Information and communications13800.02600.0 Electricity, gas, steam and water supply7933.8200.0 Education5300.019210.5 Public administration and defense4237.1200.0 Business facilities management and business support services27311.1300.0 Sewerage, waste management, materials recovery and remediation activities2200.03013.3 Professional, scientific and technical activities2214.5100.0 Others169127.15835.2Employment status Regular41352596.30.1441284463.60.757 Temporary475388.0340113.2Shift work No29421866.30.659793334.20.163 Yes16681116.7831242.9Job tenure (years) \<  1374287.50.178442112.50.060  1--4576427.334082.4  5--9987737.4398143.5 ≥ 1026731545.8444245.4Hours/week worked ≤ 401837864.7\< 0.001732294.00.003  41--5919591266.4795192.4 ≥ 608148510.49799.3^a^Obtained by a Chi-squared test or Fisher's exact test

Table [3](#Tab3){ref-type="table"} shows the risk of occupational injury according to satisfaction with life scale (SWLS) and gender. The risk of occupational injury in low satisfaction with life group (SWLS score \< 20) was significantly higher than those in high satisfaction group (8.6% vs. 4.5%) in males. In females, the risk of occupational injury in the low satisfaction group was greater than in the high satisfaction group (4.3% vs. 2.6%), but the difference was borderline significant (*p* = 0.054).Analysis of quartile groups showed that in males, the risk of occupational injury in the dissatisfied group (SWLS score ≤ 14) was 11.0%, which was significantly higher than in the other groups (*p*-value \< 0.001). In females, the risk of occupational injury in the dissatisfied group was 5.7%, and this was greater than in the other quartile groups, but of only borderline significance (*p*-value = 0.067).Table 3Satisfaction with life scale (SWLS) scores of men and women that experienced an occupational injuryMaleFemaleNCases of the occupational injury*p*-value^a^NCases of the occupational injury*p*-value^a^n%n%Low satisfaction with life No (SWLS≥20)24151094.5\< 0.001773202.60.054 Yes (SWLS\< 20)21951888.6851374.3SWLS score in 4 groups Satisfied (≥26)785303.8\< 0.00121152.40.067 Slightly satisfied (20--25)1630794.8562152.7 Slightly dissatisfied (15--19)1371977.1503173.4 Dissatisfied (≤14)8249111.0348205.7^**a**^Obtained by a Chi-squared test or Fisher's exact test

Table [4](#Tab4){ref-type="table"} presents associations between SWLS scores and risk of occupational injury in males and females. Risk ratios (RRs) were calculated by GLM. In all analyses, confounding variables in each model were selected from the results shown in Tables [1](#Tab1){ref-type="table"} and [2](#Tab2){ref-type="table"}.Table 4Risk ratios (95% confidence intervals) of occupational injury for men and women with respect to SWLS scoresMaleFemaleUnadjustedAdjusted^a^UnadjustedAdjusted^b^RR (95% CI)RR (95% CI)RR (95% CI)RR (95% CI)Low satisfaction with life No (SWLS≥20)1.001.001.001.00 Yes (SWLS\< 20)1.91 (1.50--2.42)1.66 (1.30--2.13)1.62 (0.94--2.81)1.67 (0.93--2.99)SWLS score in 4 groups Satisfied (≥26)1.001.001.001.00 Slightly satisfied (20--25)1.28 (0.84--1.97)1.18 (0.77--1.82)1.19 (0.43--3.29)1.17 (0.42--3.30) Slightly dissatisfied (15--19)1.91 (1.26--2.90)1.65 (1.08--2.52)1.50 (0.55--4.11)1.56 (0.56--4.36) Dissatisfied (≤14)2.83 (1.86--4.31)2.22 (1.44--3.42)2.28 (0.85--6.12)2.38 (0.84--6.74)  p for trend\< 0.001\< 0.0010.0350.040 Per 1 point decrease in SWLS1.07 (1.05--1.09)1.05 (1.03--1.08)1.04 (1.00--1.09)1.04 (0.99--1.10)^a^Adjusted for age, educational level, smoking habit, industry, employment status, tenure, and working hours^b^Adjusted for age, marital status, chronic diseases, industry, shift work, tenure, and working hours

When subjects were dichotomized based on SWLS scores (no vs. yes), in the male crude model, the RR of occupational injury in the low satisfaction with life group was 1.91 (95% CI: 1.50--2.42), and this was significant at 1.66(95% CI: 1.30--2.13) after adjusting for confounders. For females, the unadjusted-RR was 1.62 (95% CI: 0.94--2.81) and the adjusted-RR was marginally but significantly larger (1.67; 95% CI: 0.93--2.99).

On the other hand, when subjects were divided into four groups by SWLS scores, unadjusted RRs tended to increase linearly with decreasing SWLS score (slightly satisfied: 1.28, 95% CI: 0.84--1.97; slightly dissatisfied: 1.91, 95% CI: 1.26--2.90; dissatisfied: 2.83, 95% CI: 1.86--4.31; p for trend \< 0.001). Adjusted RRs of occupational injury were as follows; 1.18(95%: 0.77--1.82) in the slightly satisfied group, 1.65(95%: 1.08--2.52) in the slightly dissatisfied group, and 2.22 (95%: 1.44--3.42) in the dissatisfied group. However, the linear trend remained significant (P for trend \< 0.001). In the analysis of continuous SWLS scores, adjusted RR increased by 1.05(95% CI: 1.03--1.08) per SWLS point.

For females, adjusted RRs tended to increase linearly with decreasing SWLS score (slightly satisfied: 1.17, 95% CI: 0.42--3.30; slightly dissatisfied: 1.56, 95% CI: 0.56--4.36; dissatisfied: 2.38, 95% CI: 0.84--6.74; p for trend = 0.040). Adjusted RR was found to increase 1.04 (95% CI: 0.99--1.10) per 1SWLS point decrease, though this was of borderline significance (*p* = 0.081). (Table [4](#Tab4){ref-type="table"}).

Discussion {#Sec9}
==========

The present study shows satisfaction with life was significantly associated with occupational injury in men. However, in women, SWLS scores were associated with occupational injury with borderline significance. These trends were maintained after adjustment for potential confounders. The reasons for this difference in gender are unclear, but it may be due to the different attitudes of women, and that women responded that they were dissatisfied with their lives more than men \[[@CR21]--[@CR23]\]. The healthy worker effect raises another possibility, namely, that women low levels of life satisfaction that have experienced occupational injury are likely to have left work, and this may have biased the analysis.

According to previous studies, age is the most important risk factor of occupational injury \[[@CR4]\]. The results the present study show a significant age-related increased risk of occupational injury in women, but not in men. In previous studies, shift work is known to increase the risk of occupational injury \[[@CR24], [@CR25]\]. However, the present study shows that occupational injury rates were 6.7 and 6.3% for shift workers and day-time workers, respectively, which was not a statistically significant difference. Furthermore, female shift workers had lower rates of occupational injury than day-time workers. It is possible these results were caused by differences in industry types, and that shift workers were engaged in industries with low risks of occupational injuries. Accordingly, we adjusted for industry classification to overcome this limitation.

Employment status and job tenure are indicators that are directly or indirectly linked to job proficiency. Although it was expected that longer job tenure and regular employment would reduce the risk of occupational injury, we found no statistical support for these expectations. We believe these negative results were because of sample bias. In the case of employment status, 89.6% of workers were in regular employment and 57.9% had job tenures exceeding 10 years. Because participants in this study were workers entitled to a health examination, temporary, part-time, and short job tenure workers were relatively poorly represented.

The mechanism by which satisfaction with life affects occupational injury is unknown. Previous studies have shown that psychological factors such as job stress \[[@CR26]\] and depression \[[@CR27]\] are associated with occupational injuries. On the other hand, satisfaction with life is known to be associated with psychological factors such as depression, stress, and anxiety \[[@CR28]\]. Therefore, satisfaction with life is thought to be related to psychological factors that affect occupational injuries. Reduced satisfaction with life may increase the incidence of occupational injuries, by for example, reducing concentration at work and lowering participation rate in job safety education programs. In addition, reduced satisfaction with life may lead to decreases in physical abilities, such as, those associated with somatoform disorders, and induce disease, resulting in occupational injuries. On the other hand, workers exposed to factors that increase the risk of occupational injury, such as, an unsafe working environment, organizational problems, and excessive work, may have lower satisfaction with life. Thus, low satisfaction with life may not only increases the risk of occupational injuries directly, but also influences other factors that increase the risk of occupational injury.

The strength of this study is the prospective in design, which minimizes the misclassification of SWLS scores and occupational injury, and we controlled for potential confounding effects in the analyses. However, this study has some limitations. First, information on the occurrence of occupational injuries was obtained through self-reporting, which is well-known to be subject to recall bias. Nevertheless, a previous study showed good correlation between self-reported and recorded absences \[[@CR29]\]. Second, the study subjects were limited to non-office workers who registered for health examination in a single large hospital; thus, findings may not apply to other workers. Third, there were several unmeasured confounders such as the availability of sick leave, income, and other psychosocial factors. Finally, SWLS scores were collected only in baseline survey, we were not able to account for satisfaction with life changes over time. There is a possibility that the association between SWLS and occupational injury may have been masked by the time elapsed between SWLS administration and occupational injury.

Conclusion {#Sec10}
==========

This study indicates the risk of occupational injury is higher in workers not satisfied with life, and suggests paying more attention to satisfaction with life may promote worker health and minimize socioeconomic and productivity problems. Future studies should address not only life satisfaction but also the relationships between various psychological factors, such as, anxiety and depression and occupational injury.
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